REM sleep deprivation generates cognitive and neurochemical disruptions in the intranigral rotenone model of Parkinson's disease.
The recently described intranigral rotenone model of Parkinson's disease (PD) in rodents provides an interesting model for studying mechanisms of toxin-induced dopaminergic neuronal injury. The relevance of this model remains unexplored with regard to sleep disorders that occur in PD. On this basis, the construction of a PD model depicting several behavioral and neurochemical alterations related to sleep would be helpful in understanding the association between PD and sleep regulation. We performed bilateral intranigral injections of rotenone (12 μg) on day 0 and the open-field test initially on day 20 after rotenone. Acquisition phase of the object-recognition test, executed also during day 20, was followed by an exact period of 24 hr of rapid eye movement (REM) sleep deprivation (REMSD; day 21). In the subsequent day (22), the rats were re-exposed to the open-field test and to the object-recognition test (choice phase). After the last session of behavioral tests, the rat brains were immediately dissected, and their striata were collected for neurochemical purposes. We observed that a brief exposure to REMSD was able to impair drastically the object-recognition test, similarly to a nigrostriatal lesion promoted by intranigral rotenone. However, the combination of REMSD and rotenone surprisingly did not inflict memory impairment, concomitant with a moderate compensatory mechanism mediated by striatal dopamine release. In addition, we demonstrated the existence of changes in serotonin and noradrenaline neurotransmissions within the striatum mostly as a function of REMSD and REMSD plus rotenone, respectively.